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Acute and chronic effects of beetroot supplementation on blood pressure
and arterial stiffness in humans
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Dietary supplementation of beetroot juice, containing nitrate- a potent vasodilation agent, has been shown to be vasoprotective(1), and
dose dependent decreases in blood pressure (BP) have been previously demonstrated(2,3). To our knowledge there has been only one
study investigating the effect of beetroot supplementation in humans on arterial stiffness, measured using pulsewave velocity (PWV)
and, although there was no effect of supplementation on PWV, there was a significant reduction due to beetroot supplementation in
acute diastolic BP (3hrs, P= 0·023)(4).

A double-blind, randomised, cross-over intervention trial was carried out in a cohort of 12 healthy male participants (mean age
(SEM) = 43 (2·1) yrs, BMI = 27·8 (1·1) kg.m2) who underwent both beetroot juice and placebo supplementation for 14 days. The
aim of the study was to assess the effect of 6·45 mmol of nitrate in a concentrated 70 ml beetroot drink (James White Ltd,
Ipswich, UK) on systolic and diastolic BP, mean arterial pressure (MAP) and arterial stiffness (PWV, aortic augmentation index
(Aix), brachial Aix) in humans.

BP and arterial stiffness measurements weretaken using PWV (Arteriograph, TensioMed,Hungary). Measurements were taken
intriplicate at baseline, 3 hours post-supplementation (either beetroot juice orplacebo) and post-intervention (day 15). This was fol-
lowed by a 7-day washoutperiod before participants were transferred to the alternate supplement.

Table 1 shows that there was no significant acute or short term effect of beetroot juice supplementation on the parameters measured
when compared to placebo. However, there was a significant decrease in systolic BP (P = 0·009), diastolic BP (P= 0·035), MAP (P=
0·017), aortic and brachial AIX (P= 0·042 and 0·041 respectively), 3hours post beetroot supplementation.

These results confirm previous findings(4) that beetroot supplementation does not have an acute or short term effect on arterial stiff-
ness measures. However, acute effects on arterial stiffness and BP within the beetroot juice supplementation group were observed.
Further large scale studies on dietary nitrate supplementation and cardiovascular health are required to further assess efficacy.
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Table 1. Effect of beetroot juice supplementation on BP and arterial stiffness.

Parameter Treatment Baseline SEM 3hrs SEM Day 15 SEM

Systolic BP (mmHg) Placebo (n= 12) 127·9 2·5 129·4 3·1 129·9 3·0
Beetroot (n = 12) 130·7 2·8 127·4** 3·2 129·5 2·9

Diastolic BP (mmHg) Placebo (n= 12) 79·8 1·9 79·1 2·2 79·7 2·2
Beetroot (n = 12) 81·9 2·8 77·2* 2·5 80·3 2·5

MAP (mmHg) Placebo (n= 12) 95·8 2·1 95·9 2·3 96·2 2·4
Beetroot (n = 12) 98·1 2·7 94·0* 2·6 96·8 2·5

PWV (m/s) Placebo (n= 12) 7·9 0·3 8·0 0·4 7·9 0·4
Beetroot (n = 12) 7·9 0·3 8·0 0·3 7·8 0·7

Aortic Aix (%) Placebo (n= 12) 15·2 2·2 14·2 2·6 14·6 1·8
Beetroot (n = 12) 15·8 1·7 12·1* 2·1 14·5 1·6

Brachial Aix (%) Placebo (n= 12) −44·9 4·1 −46·3 5·1 −45·4 3·6
Beetroot (n = 12) −43·2 3·3 −50·5* 4·2 −45·5 3·2

* Significant difference from baseline (P < 0·05).
** Significant difference from baseline (P< 0·01)
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